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(54) [Title of the Invention] ROTARY WIRING MECHANISM 
AND MONITORING CAMERA APPARATUS 

10 

(57) [Abstract] 
[Problem to be Solved] 

A connection member between a conventional stator 
and a reciprocating rotator generates force for 

15 restoring from a spiral spring state to a flat state 
due to rigidity of a flat cable, therefore, making 
reciprocating rotation unstable since the flat cable 
always applies load to a reciprocating rotator 
regardless of the direction of rotation. An object of 

20 the present invention is to obtain a rotary wiring 
mechanism between a stator applying no load in the 
rotary direction at the time of rotation and a turning 
body, and a monitoring camera apparatus. 
[Solution] 

25 A flat cable 1 is caused to curve in a U- shape in 

the center portion of a circular arc portion IC; the 
portion curved in a U- shape and the portion not curved 
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in a U- shape are arranged so as to overlap with the 
same arc; and the same surface sides of the one end 
side lA and the other end side IB of the circular arc 
portion IC are respectively brought into junction at 
5 the position where a pan housing 31 is opposite to a 
pan worm gear 32 . 
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[Claims for the Patent] 
[Claim 1] 

A rotary wiring mechanism comprising: 
a turning body rotating against a stator; and 
5 a flat cable with one end being fixed on said 

stator and the other end being fixed on said rotator 
and being curved in a U-shape. 
[Claim 2] 

The rotary wiring mechanism according to claim 1, 
10 characterized in that said flat cable has a concentric 
circular arc shaped portion with the rotation center of 
said rotator as a center. 
[Claim 3] 

The rotary wiring mechanism according to claim 1, 
15 characterized in that the center of the U-curved 
portion of said flat cable is in parallel to the 
rotation center. 
[Claim 4] 

The rotary wiring mechanism according to claim 1, 
20 characterized in that said stator has a first 

cylindrical wall surface; said turning body has a 
second cylindrical wall surface being opposite to said 
first cylindrical wall surface; and said flat cable is 
arranged in the space between said first cylindrical 
25 wall surface and second cylindrical wall surface. 
[Claim 5] 

- 3 - 
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A monitoring camera apparatus comprising: a rotary 
wiring mechanism comprising a turning body rotating 
against a stator and a flat cable with one end being 
fixed on said stator and the other end being fixed on 
5 said rotator and being curved in a U- shape; and an 
image taking unit fixed on said rotator and brought 
into conduction with a flat cable. 
[Claim 6] 

The monitoring camera apparatus according to claim 
10 5, characterized in that said flat cable has a 

concentrically curved shape with the rotation center of 
said rotator as a center. 
[Claim 7] 

The monitoring camera apparatus according to claim 
15 5, characterized in that the U- curved center of said 
flat cable is in parallel to the rotation center. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to a rotary wiring 
5 mechanism used for transmitting electric power and 
signals between a stator and a turning body and to a 
monitoring camera in which this is used. 
[0002] 

[Conventional Art] 

10 Figure 6 is a front elevation of a flat cable 

between a conventional stator and reciprocating rotator 
described in Japanese Patent Laid-Open No. 11-265774. 
In the drawing, reference numeral 101 denotes a flat 
cable integrated with a plurality of conductors being 

15 arranged in parallel and both sides thereof being 

covered with an insulating tape such as laminated film. 
In addition, the state where folding the middle portion 
of the flat cable 101 twice in the same direction and, 
thereby, displacing the flat cable lOlA extending from 

20 the relevant fold 102 and the flat cable lOlB extending 
to the other end side in the direction of width so that 
no stacking in the direction of thickness takes place 
is illustrated. 
[0003] 

25 Figure 7 is a drawing of a wiring member 

configured in Figure 6, wherein (a) is a top view, (b) 
is a front elevation and (c) is a bottom view. The 

- 5 - 
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drawing illustrates a wiring member between a stator 
obtained by winding the flat cable lOlA of one side of 
the folded flat cable 101 around the fold 102 in a 
spiral spring state and fixing and a reciprocating 
5 rotator. 
[0004] 

Positioning the center axis line of the wiring 
unit 103 in the spiral spring state on the rotation 
center axis of the reciprocating rotator or in the 

10 vicinity thereof, this wiring member is used with the 
end of the flat cable lOlA on one end side being 
connected to an apparatus on the reciprocating rotator 
side and with the end of the flat cable lOlB on the 
other side being connected to an apparatus on the 

15 stator side. This reasonably enables absorption of 
reciprocating rotation of the reciprocating rotator 
within a range allowing wind fastening and wind 
loosening of the winding portion 103. In addition, an 
apparatus on the stator side and an apparatus on the 

20 reciprocating rotator can be electrically connected 

without providing a conductor connecting portion midway. 
[0005] 

[Problems to be solved by the Invention] 

The connection member between a conventional 
25 stator and reciprocating rotator is configured as 

described above and, therefore, generates force for 
restoring from a spiral spring state to a flat state 

- 6 - 
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due to rigidity of a flat cable, therefore, making 
reciprocating rotation unstable since the flat cable 
always applies load to a reciprocating rotator 
regardless of the direction of rotation. 
5 [0006] 

In addition, in the case where the number of lines 
of the flat cable is increased, the width of the flat 
cable gets large. However, the structure with the flat 
cable having been folded twice enlarges the width in 
10 the direction of the axis of the rotator by double the 
width of the increased number of lines, giving rise to 
a problem that it is difficult to attain size reduction 
and thickness reduction. 
[0007] 

15 The present invention has been attained in order 

to solve the problems as described above and an object 
thereof is to obtain a rotary wiring mechanism between 
a stator applying no load in the rotary direction at 
the time of rotation and a turning body and a 

2 0 monitoring camera apparatus. 
[0008] 

Moreover, an object thereof is to obtain a rotary 
wiring mechanism allowing size reduction and thickness 
reduction and a monitoring camera apparatus. 

25 [0009] 

[Means for solving the Problems] 
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The rotary wiring mechanism related to this 
invention comprises a turning body rotating against a 
stator and a flat cable with one end being fixed on the 
above described stator and the other end being fixed on 
5 the above described rotator and being curved in a U- 
shape . 
[0010] 

In addition, the flat cable has a concentric 
circular arc shaped portion with the rotation center of 
10 the above described turning body as the center. 
[0011] 

Moreover, the center of the U-curved portion of 
the flat cable is parallel to the rotation center. 
[0012] 

15 In addition, the stator has a first cylindrical 

wall surface; the turning body has a second cylindrical 
wall surface being opposite to the above described 
first cylindrical wall surface; and the above described 
flat cable is arranged in the space between the above 

2 0 described first cylindrical wall surface and the second 
cylindrical wall surface. 
[0013] 

Further in addition, the monitoring camera 
apparatus related to this invention comprises a rotary 
25 wiring mechanism comprising a turning body rotating 
against a stator and a flat cable with one end being 
fixed on the above described stator and the other end 
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being fixed on the above described rotator and being 
curved in a U-shape; and an image taking unit fixed on 
the above described rotator and brought into conduction 
with the flat cable. 
5 [0014] 

In addition, the flat cable has concentrically- 
curved shape with the rotation center of the above 
described rotator as the center. 
[0015] 

10 Moreover, the U- curved center of the flat cable is 

in parallel to the rotation center. 

[0016] 

[Embodiments of the Invention] 
Embodiment 1 

15 Figure 1 is a sectional diagram illustrating a 

monitoring camera being an embodiment 1 of the present 
invention. In the drawing, reference numeral 1 denotes 
a flat cable; reference numeral 20 denotes a cover 
configuring a design of the monitoring camera and being 

20 fixed on a ceiling; reference numeral 21 denotes a dome 
cover made of transparent or translucent resin 
configuring the design of the monitoring camera and 
being fixed on the cover 20; reference numeral 22 
denotes a circuit unit consisting of a power supply 

25 circuit and a signal processing circuit; reference 

numeral 23 denotes a base chassis fixed on the cover 
20; reference numeral 24 denotes a main chassis in a 
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reversed L- shape; reference numeral 3 0 denotes a pan 
mechanism unit; reference numeral 40 denotes a tilt 
mechanism unit; and reference numeral 50 denotes a 
camera unit. Here, the circuit unit 22, the base 
5 chassis 23, the main chassis 24 and the pan mechanism 
unit 3 0 are arranged inside the cover 20 and the dome 
cover 21. 
[0017] 

In addition, reference numeral 31 denotes a disc- 

10 like pan housing being fixed on the base chassis 23 and 
becoming a fixed unit with a bearing 31a installed in a 
standing manner on the opposite surface of the fixing 
surface with the base chassis 23; reference numeral 32 
denotes a cylindrical pan worm gear, where the flat 

15 cable 1 is housed in its inside, arranged in opposite 

to the pan housing 31 provided with a gear in the outer 
periphery of the cylinder and having a bottom surface 
to become a turning body, reference numeral 33 denotes 
a pan shaft installed in a standing manner in the 

20 center of the pan worm gear 32 to be inserted and 

fitted in the bearing 31a of the pan housing 31 and 
provided with a screw on the tip so that the pan worm 
gear 32 becomes a rotation shaft held to be freely 
rotatable on the pan housing 31; reference numeral 34 

25 denotes a nut being housed in a recess bored in the pan 
housing 31 and being arranged on the contact surface 
between the pan housing 31 and the base chassis 23 so 
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as not to interfere each other and holding the pan 
shaft 33 and the pan housing 31 with a screw provided 
in the pan shaft 33; reference numeral 35 denotes a pan 
motor to become a drive source for pan rotation; and 
5 reference numeral 3 6 denotes a worm being arranged so 
as to be engaged with a gear provided in the outer 
periphery of the pan worm gear 32 and being press 
fitted in the shaft of the pan motor 35. Here, the pan 
mechanism unit 3 0 is configured by the pan housing 31, 
10 the pan worm gear 32 being a turning body, a pan shaft 
3 3 being a rotation center of the pan worm gear 32, the 
nut 34, the pan motor 3 5 and the pan worm 36. 
[0018] 

Moreover, reference numeral 24 denotes a main 
15 chassis in a reversed L-shape with its horizontal 

portion being fixed on the bottom surface of the pan 
worm gear 3 2 to rotate with the pan shaft 3 3 as the 
center; reference numeral 41 denotes a tilt housing 
fixed on the vertical portion of the main chassis 24 
20 with a bearing 41a being installed in a standing 

manner; reference numeral 42 denotes a tilt worm gear 
being arranged in opposite to the tilt housing 41 and 
provided with a gear on the fan-shaped outer periphery; 
reference numeral 43 denotes a tilt shaft installed in 
25 a standing manner in the tilt worm gear 4 2 to be 

inserted and fitted in the bearing 41a of the tilt 
housing 41 and provided with a screw on the tip so that 
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the tilt worm gear 42 becomes a shaft held to be freely 
rotatable against the tilt housing 41; reference 
numeral 44 denotes a nut holding the tilt shaft 43 and 
the tilt housing 41 with a screw provided in the tilt 
5 shaft 43; reference numeral 45 denotes a tilt motor to 
become a drive source for tilt rotation; reference 
numeral 46 denotes a worm being arranged so as to be 
engaged with the tilt worm gear 42 and being press 
fitted in the shaft of the tilt motor 45; reference 

10 numeral 40 denotes a tilt mechanism unit configured by 
the tilt housing 41, the tilt worm gear 42, a tilt 
shaft 43, the nut 44, the tilt motor 45 and the tilt 
worm 46 to be held by the vertical portion of the main 
frame 24; and reference numeral 48 denotes a relay 

15 board arranged in a position in opposite to the 
vertical portion of the main chassis 24. 
[0019] 

Reference numeral 51 denotes a camera holder being 
fixed on the tile worm gear 42 and capable of rotating 

20 with the tilt shaft 43 as a center; reference numeral 
52 denotes a camera being held by the camera holder 51 
to take a picture of a subject; reference numeral 53 
denotes an image pickup board including a CCD and being 
fixed on the camera 52; and reference numeral 50 

25 denotes a camera unit configured by the camera holder 
51, the camera 5 2 and the image pickup board 5 3 and 
being capable of rotating by approximately 90° from the 
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horizontal position to the vertical position with the 
tilt shaft 43 as a center. 
[0020] 

Next, operations of the monitoring camera 
5 configured as described above will be described. 
Signals from a controller (not illustrated in the 
drawing) installed in the outside are transmitted to 
the circuit unit 2 0 through a coaxial cable or a LAN 
cable (not illustrated in the drawing) so as to carry 

10 out operations according to those signals. In the pan 
mechanism unit 30, the pan motor 3 5 rotates and, 
thereby, the pan worm gear 32 rotates about the pan 
shaft 33 through the pan worm 3 6 to reciprocally rotate 
the camera unit 50 inside the horizontal plane through 

15 the main chassis 24. In addition, in the tilt 

mechanism unit 40, the tilt motor 45 rotates and, 
thereby, the tilt worm gear 42 rotates about the tilt 
shaft 43 through the tilt worm 46 to carry out 
reciprocal rotation inside the vertical plane within a 

20 range of approximately 90° from the horizontal 

direction to the vertical direction. Such an operation 
enables the camera unit 50 to rotate within a 
predetermined range in the horizontal direction and the 
vertical direction so that a predetermined range can be 

25 arbitrarily monitored. 
[0021] 
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Figure 2 is an expansion plan illustrating a flat 
cable electrically connecting the circuit unit 20 with 
the relay board 48. Reference numeral 1 denotes a flat 
cable to become a wiring member and is configured by a 
circular arc portion IC with a plurality of conductors 
being arranged in a concentrically curved state, a 
parallel portion la with the conductors being arranged 
in series from the circular arc portion IC in the 
radial direction in parallel from one end side lA of 
the circular arc portion IC and a parallel portion lb 
with the conductors being arranged in series from the 
circular arc portion IC in the radial direction in 
parallel from the other end side IB of the circular arc 
portion IC. In addition, the circular arc portion IC 
makes a circular arc shape obtained by notching a part 
of an annular ring having a radius R from the 
concentric circular arc center IE and, in the drawing, 
a portion of 90° specified by reference numeral ID is 
notched to make a circular arc of 270°. Moreover, the 

flat cable 1 is structured to be covered by insulating 
material such as insulating resin or laminated film. 

[0022] 

Next, electrical connection will be described in 
detail . Figure 3 is an exploded perspective view 
illustrating a rotary wiring mechanism of a pan 
mechanism unit 3 0 in the monitoring camera being the 
embodiment 1 of the present invention. At first. 
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concentric circular arc center IE of the flat cable 1 
is arranged so as to substantially match the pan shaft 
33. Next, a portion specified by A of one end side lA 
is brought into junction on the circumference (AA in 
5 the drawing) where distance from the pan shaft 3 3 of 
the pan housing 31 substantially matches the circular 
arc radius R of the circular arc portion IC. Moreover, 
the flat cable 1 is caused to curve in a U- shape in the 
circular arc portion IC so that the same side as the 

10 one end side lA specified by B of the other end side IB 
is brought into junction with the position (BB in the 
drawing) being opposite to the AA position where one 
end side lA of the pan housing 31 of the pan worm gear 
32 is brought into junction. That is, the flat cable 1 

15 is caused to curve in a U- shape in the center portion 

of the circular arc portion IC; the portion curved in a 
U-shape and the portion not curved in a U-shape are 
arranged so as to overlap with the same arc; and the 
same sides of the one end side lA and the other end 

20 side IB of the circular arc portion IC are respectively 
brought into junction at the position where a pan 
housing 31 is opposite to a pan worm gear 32. 
[0023] 

By adopting wiring thus, the flat cable 1 will be 
25 arranged with its circular arc portion IC bended 

between the pan housing 31 and the pan worm gear 32. 
In addition, at this time, the parallel portion la is 
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connected to the circuit unit 22 with a connector and 
the like through a slit (not illustrated in the 
drawing) provided in the pan housing 31 and the 
parallel portion lb is connected to the relay board 48 
5 with a connector and the like through a slit {not 

illustrated in the drawing) provided in the pan worm 
gear 32. 
[0024] 

The flat cable 1 is arranged as described above 
10 and, therefore, when the pan worm gear 32 rotates in 
the direction specified by Gl in the drawing, IB 
brought into junction to the pan worm gear 32 rotates 
likewise and, in accordance therewith, the bent portion 
IF will rotate in the direction specified by Gl along 
15 the circumference of the circular radius R. On the 
other hand, also in the case of rotation in the G2 
direction, the other end side IB brought into junction 
to the pan worm gear 32 rotates likewise so that the 
bent portion IF rotates in the direction specified by 
20 02 along the circumference of the concentric circle 
radius R. 
[0025] 

In addition, according to the size of the arc of 
the circular arc portion IC, the maximum mobile range 
25 of the reciprocal rotation unit 3 is determined and, in 
the case of the flat cable 1 illustrated in Figure 2, 
the size of the arc of the circular arc portion IC is 
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approximately 27 0°. Therefore, the pan worm gear 32 
will become mobile in the range of approximately 270° 
in the Gl direction and approximately 270° in the G2 
direction, that is, approximately 54 0° in total. In 
5 addition, if the size of the arc of the circular arc 
portion IC is 18 0°, it goes without saying that the pan 
worm gear 32 will be capable of rotating reciprocally 
in the amount of approximately 3 6 0°. 
[0026] 

10 This enables absorption of reciprocating rotation 

of the pan worm gear 32 within a range of the angle 
made by the curve of the circular arc portion IC 
configuring the flat cable 1 without stress to enable 
electrical connection between the pan housing 31 and 

15 the pan worm gear 32. In addition, height of the 

rotary wiring mechanism is determined by the diameter 
of the curve in a U- shape and, therefore, even if the 
width of the flat cable 1 gets wider, reduction in 
thickness can be achieved. 

20 [0027] 

Here, in the case of the present embodiment 1, the 
junction portion between the A portion of the one end 
side lA and the pan housing 31 and the junction portion 
between the B portion of the other end side IB and the 
25 pan worm gear 32 can be respectively fixed with 
adhesive and a double-faced tape for use. 
[0028] 
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In addition, for the present embodiment 1, an 
example of connecting the circuit unit 20 and the relay 
board 48 electrically to allow free rotation with the 
flat cable 1 being built-in in the pan mechanism unit 
5 30. However, it is also possible to use a likewise 

flat cable for electrical connection between the image 
pickup board 53 of the camera unit 5 0 and the relay 
board 48 so as to establish electrical connection in a 
freely rotatable manner with this flat cable built in 
10 the tilt mechanism unit. 
[0029] 

Embodiment 2 

Figure 4 is an exploded perspective view 
illustrating a rotary wiring mechanism of a pan 

15 mechanism unit 3 0 in the monitoring camera being the 

embodiment 2 of the present invention and Figure 5 is a 
sectional diagram. In the drawing, the same members as 
those of the embodiment 1 are indicated by the same 
reference characters, and description thereof will be 

20 omitted. In the drawing, reference numeral 11 denotes 
a flat cable and is structured with a plurality of 
conductors being arranged in parallel and being covered 
with insulating material such as insulating resin or 
laminated film. 

25 [0030] 

Next, wiring will be described. The portion 
specified by H of one end side IIH of the flat cable 11 
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is brought into junction with the portion specified by 
HH on the inner wall of the cylindrically shaped wall 
surface 32a of the pan worm gear 32. At that time, the 
conductor of the flat cable 11 is arranged so as to be 
5 level with the bottom surface of the pan worm gear 32. 
Next, the flat cable 11 is bent to be curved back so 
that the portion specified by J on the same surface as 
the H portion of the other end side IIJ is arranged so 
as to be opposite to the portion specified by JJ being 

10 opposite to the portion specified by HH of the pan worm 
wheel 32 on the outer periphery of the bearing 31a 
forming a cylindrically shaped wall surface installed 
in a standing manner in the pan housing 31 so that J 
and JJ are brought into junction. At that time, the 

15 conductor of the flat cable 11 is arranged so as to be 
level with the pan housing 31. Further, the U-curved 
flat cable 11 is wound on the pan shaft 3 3 and is 
housed in the inside the cylinder formed by the wall 
surface 32a of the pan worm gear 32. 

20 [0031] 

With such arrangement, the flat cable 11 is housed 
in the space formed by the pan housing 31 and the pan 
worm gear 3 2 and can bring the pan housing 31 and the 
pan worm gear 32 into electrical connection. In 
25 addition, length of the flat cable 11 will enable 
rotation once or more times. 
[0032] 
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Moreover, for the present embodiment 2, an example 
of connecting the circuit unit 20 and the relay board 
48 electrically to allow free rotation using the flat 
cable 11 being built-in in the pan mechanism unit 30. 
5 However, it is also possible to use a likewise flat 
cable for electrical connection between the image 
pickup board 53 of the camera unit 5 0 and the relay 
board 48 so as to establish electrical connection in a 
freely rotatable manner with the cable built in the 
10 tilt mechanism unit. 
[0033] 

[Advantages of the Invention] 

This invention is configured as described above, 
giving rise, therefore, to effects as described below. 
15 [0034] 

By comprising a turning body rotating against a 
stator and a flat cable with one end being fixed on the 
above described stator and the other end being fixed on 
the above described rotator and being curved in a U- 

20 shape, the curved U-shaped unit is not influenced by 
restoring force of the flat cable at the time of 
rotation. 
[0035] 

In addition, the flat cable has a concentric 
25 circular arc shaped portion with the rotation center of 
the above described turning body as the center and, 
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thereby, height of the rotary wiring mechanism can be 
made low according to the size of the U-shaped unit. 
[0036] 

Moreover, the center of the U-curved portion of 
5 the flat cable is in parallel to the rotation center 

and, thereby, one or more times of rotation will become 

feasible . 

[0037] 

In addition, the stator has a first cylindrical 
10 wall surface; the turning body has a second cylindrical 
wall surface being opposite to the above described 
first cylindrical wall surface; and the above described 
flat cable is arranged in the space between the above 
described first cylindrical wall surface and the second 
15 cylindrical wall surface. Thereby, the turning body 

can protect the flat cable from interference from other 
members so that a compact rotary wiring mechanism can 
be obtained. 
[0038] 

20 Further in addition, the monitoring camera 

apparatus related to the present invention comprises a 
rotary wiring mechanism comprising a turning body 
rotating against a stator and a flat cable with one end 
being fixed on the above described stator and the other 

25 end being fixed on the above described rotator and 
being curved in a U- shape; and an image taking unit 
fixed on the above described rotator and brought into 
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conduction with the flat cable. Thereby, without being 
influenced by restoring force of the flat cable, smooth 
image taking will become feasible at the time of 
rotation at the time of image taking. 

5 [0039] 

In addition, the flat cable is concentrically 
curved with the rotation center of the above described 
rotator as the center. Thereby, height of the 
monitoring camera apparatus can be made low. 
10 [0040] 

Moreover, the U- curved center of the flat cable is 

in parallel to the rotation center. Thereby, one or 
more times of wide rotation will enable wide image 
taking . 

15 

[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a front elevation of a monitoring 
camera being an embodiment 1 of the present invention. 
20 [Figure 2] 

Figure 2 is a development view of a wiring member 
configuring the monitoring camera being the embodiment 
1 of the present invention. 
[Figure 3] 

25 Figure 3 is an exploded perspective view 

illustrating a rotary wiring mechanism of a pan 
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mechanism unit 3 0 in the monitoring camera being the 
embodiment 1 of the present invention. 
[Figure 4] 

Figure 4 is an exploded perspective view 
5 illustrating a rotary wiring mechanism of a pan 

mechanism unit 3 0 in the monitoring camera being the 
embodiment 2 of the present invention. 
[Figure 5] 

Figure 5 is a sectional view of the rotary wiring 
10 mechanism in the embodiment 2 of the present invention. 
[Figure 6] 

Figure 6 is a front view of a conventional wiring 
member . 
[Figure 7] 

15 Figure 7 illustrates a conventional wiring member, 

(a) being a plan view, (b) being a front elevation and 
(c) being a bottom view. 

[Description of the Symbols] 
20 1 flat cable 
11 flat cable 

31 pan housing 

32 pan worm gear 

33 pan shaft 
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Figure 3 
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